The relationships between the adipose tissue concentrations of 19 geometric and positional fatty acid isomers and 10 cardiovascular disease risk factors were determined in 76 free-living adult males. The percentages for trans isomers (total x± SO 4.14 ± 0.97%) and cis isomers (total.\: ± SO 2.91 ± 0.34%) in adipose tissue generally agreed with dietary estimates based on the consumption of hydrogenated oils. A major exception was the percentage of II c-18: I. which was twofold higher in adipose tissue. The total level orratty acid isomers in adipose tissue or a factor (derived by factor analysis) that was representative of isomers of dietary origin was not significantly correlated with the cardiovascular risk factors. Only three trans isomers 
Introduction
There has been a large increase in vegetable fat in the average American diet over the past several decades. possibly reflecting effons to rcduce atherosclerotic disease by reducing dietary saturated fatty acids and increasing unsaturated fatty aCids (I) . However. the complexity of dietary' fat of vegetablc ongm and the diverse physiological effects of individual fatty acids are hemg increasingly recognized. For example. about half of the vt-getable fat in the US diet has been panially hydrogenated by mdustnal food processing to form products such as margarines and shonenings. As high as one-third or more of the fatty acids m panlally hydrogenated vegetable fats are fatty acid isomers. which differ in double-bond position and geometric configuration (('/I or [rans) . About 90% of the hydrogenated vegetable fat 15 hydrogenated soybean oiL which contains> 20 mono-and dlUnsaturated 18-carbon fatty acid isomers with a charactenstlc distribution pattern (2). Yet. little is known about the metahohsm and physiological effects of the isomeric fatty acids in humans.
In vitro studies have demonstrated that several enzymcs. including acyltransferases (3.4) and desaturases (5. 6) . are sensitive to configuration differences among mono-and diunsaturated 18-carbon fatty acids. Consistent with these data. in vivo studies of a small number of human subjects have demonstrated that the incorporation of orally administered 18: I and 18:2 isomers into plasma lipids is dependent on the double-bond configuration and position. the lipoprotein class, the plasma lipid class. and ·the phospholipid acyl position (7) (8) (9) (10) (11) (12) (13) (14) . Furthermore. the trans fatty acids do not satisfy essential fatty acid requirements (6) and several in vivo human and animal studies have examined whether the isomeric structure of an unsaturated fatty acid in the diet alters the effect of that acid on plasma lipid concentrations and atherosclerosis. Human studies are inconclusive. with some showing elevations in total cholesterol and/or triglyceride (15) (16) (17) and others showing no effect (18) . Long-term feeding studies in swine and rabbits have indicated that the trans 18: I and 18:2 fatty acids may raise total and low-density-lipoprotein (LOL) cholesterol, lower high-density-lipoprotein (HOL) cholesterol, and reduce coronary artery prostacylin production; none. however, have demonstrated an increase in atherosclerosis as a result of feeding trials that used trans fatty acids (19) (20) (21) . The effects of the trans fatty acids on other cardiovascular risk factors. such as hypertension or diabetes, have not been studied.
The role of dietary isomeric fatty acids in the development of atherosclerosis would be most conclusively demonstrated in a large. long-term, prospective feeding study in a free-living population. Unfonunately, dietary data-collection methods that would accurately describe the average consumption of isomeric fatty acids are not available (22) . Another approach, .the fatty acid analysis of minute quantities of adipose tissue triglyceride. may be more suitable for the assessment of the relationship between the long-term dietary fat intake and atherosclerotic cardiovascular disease. This may be especially true for fatty acids derived exclusively from the diet, such as Iinoleate (9c.12c-18: 2) and most of the trans fatty acids. Prospective feeding trials and cross-sectional studies have demonstrated that after several years of feeding a diet with moderate fat. the percentages of hnoleate in total dietary fat and in adipose tissue fatty acids are
• oX ± SD: range in parentheses: n = 76 adult males.
adipose tissue methyl esters in duplicate for each subject. The oven temperature was held at 165°C for 3S min. programmed to 235°C at 8°C/min, and then held at 235°C for 20 min. An electronic integrator was used to measure peak areas at a detection limit of 0.05%. A sample chromatogram is illustrated in Figure 1 .
Most of the fatty acid methyl esters could be identified by comparison of their relative retention times to pure samples and/or to mixtures of known methyl esters obtained from Nuchek. Inc (Elysian. MN). The retention times for IS:2 isomers in a sample of nitrous oxide-isomerized methyl linoleate were used to identify the adipose 18:2 isomers (31). GC-mass spectrometry was used to provide tentative identification based on molecular-weight data for those esters where standards were not available: t-14: I isomers. branched-chain isomers. 9/-16: I. and ?1-1S:2 (ll-18:2. double-bond positions unknown).
The resolution and quantification of the cis and trans isomers of oleic acid were verified by analysis of larger adipose tissue samples obtained at autopsy from six previously healthy subjects who died from accidental causes. Fractions containing the trans and cis 18: I methyl esters were first isolated by silver resin chromatography (32) . The cis and trans fractions were then analyzed by GC by use of the loo-m SP2560 column and an oven temperature held isothermally at 165°C. Only 9c-18: I and 10e-IS: I were not resolved. Deuterium-labeled IS: I standards were used to confirm the identities of the Irans and cis IS: 1 isomers (33) (34) (35) (36) . The isolated Irans and cis 18: I fractions from the autopsy samples were also analyzed by ozonolysis (37) .
From a comparison of the GC and ozonolysis data. it was evident that in the total adipose sample 1) 12/-18: I and 8e-18: I were not separated. nor were 9c-, IOc-, and 13/-18: I; 2) the ratio of 8/-1S: I to 13/-IS: I was consistently 2; and 3) the ratios of Se-18:1 to 13c-IS:1 and IOc-18:1 to 13c-18:1 were both I. These relationships allowed calculations of the approximate percentages for the individual fatty acids, which totaled only 0.3% for Sc-. lOe-, and 13/-IS: I (see Tables 2 and 3 , including footnotes). The additional analysis also indicated that the electronic integrator consistently included part of the area of the lIt-IS: I peak in the lOt-IS: 1 peak, and correction factors of 1.7 and O.S, respectively, were applied to the areas ofthese two peaks in each sample. similar (23) (24) (25) (26) . Animal studies have shown that the proportions of isomeric trans fatty acids in the diet are also reflected by their concentrations in adipose tissue (20. 27) .
This study is the first to use high-resolution capillary gas-chromatographic techniques to study the relationships between adipose fatty acid composition. including 19 geometric and positional isomers. and clinical risk factors for cardiovascular disease in a large number of free-living adult males.
Methods

Study popularion
Adult Caucasian males were recruited in 19S1 at the Manhattan Life Extension Institute to which executives. clerks. and sales representatives are sent by their employers for routine health evaluation. The subjects in this report (n = 76) were a random subset of the first 120 subjects sampled as part of a larger study that related several clinical variables in 413 males to seven adipose tissue fatty acids: 14:0. 14: I. 16:0. 16: I. IS: I. IS:2. and IS: 3 (2S). From each subject. after local injection ofa small wheal of lidocaine. small fragments « 20 mg) of gluteal adipose tissue were aspirated through an IS-gauge needle in 5-10 S (29). In addition. the following 10 clinical variables were obtained for each subject. as previously described in detail (2S): age. weight. height. fasting lipid profile [cholesterol. triglyceride. very-Iowdensity-lipoprotein (VLDLl cholesterol. LDL cholesterol. and HDL cholesterol). and blood pressure (systolic and diastolic). Subjects with medical symptoms or history of heart disease. endocrine disturbances. extreme hypercholesterolt:mia (> 7.S mmollLl or hypertriglyceridemia (> 2.S mmollLl. heavy alcohol use. or heavy smoking were excluded. The clinical characteristics of the subset studied in this report. shown in Table I . are similar to the those of the larger group. All procedures were approved by the Rockefeller University Institutional Review Board.
Adipose tissul' analysis
The adipose tissue fragments were extracted with diethyl ether and the extrJct was evaporated to dryness under nitrogen. dissolved in heptane. and then stored under nitrogen at -60°C. The subset of samples stored in 19S1 was reanalyzed in 19S5 in the laboratory of Edward~mken. On repeat analysis by capillary gas chromatography (GO. described below. the mean percentage of each of seven principal fatty acids forming 89'"1 of the total fatty acids compared closely with the mean percentage previously obtained in the same 76 samples using a packed GC column. as would be expected given the long-term stability of adipose triglyceride kept frozen at -SO°C under nitrogen (30) . Only IS: 3n-3 (IS:3w-3) was significantly lower (0.62 :t 0.15 vs 1.69 :t 0.23 in the original analysis). which was probably due to improved separation of 18:3n-3 from 20: I. a difficult separation to achieve with the packed column used previously.
The adipose tissue extracts were evaporated to dryness under nitrogen and esterified after the addition of 1.5 mL benzene and 3 mL 10'i r dry HCI-methanol by heating for 2 h at 65°C. The methyl esters were extracted with petroleum ether. washed with water. and dried over sodium sulfate (S).
A Varian GC (model 3400. Varian Associates. Palo Alto. CAl equipped with a flame ionization detector. split-splitless injector. autosampler. and a 100m X 0.25 mm SP2560 fused silica capillary column (Supelco. Bellefonte. PAl was used to analyze the were similarly tested. Significant correlations were examined In scatter plots to detect outliers and to determine whether slX'Clal nonlinear relations might be present. Multiple stepwise linear regression was also performed when a fatty acid was significantly correlated with several interrelated clinical variables. Factor analysis was performed as previously described (28) to extract different factors. or patterns of fatty acids. that explained a significant fraction of the variance in the data.
Results Tables 2 and 3 show the mean weight percent. standard deviation (SD). and range for each of 47 fatty acids or groups of fatty acids in adipose tissue from 76 adult males. The mean percent of each of six nonisomeric fatty acids reponed in the original study of413 subjects (28) was similar to the mean percent shown in Table 2 . Total 18:2 (including isomers) was 15.10% vs 16.32% in the larger group. The lower value for l8:3n-3 (0.62% vs 1.91%) was more consistent with other reponed values obtained with capillary GC (38. 39).
Trans/ally acids
As shown in Table 3 . the totallrans isomer content. comprised of 13 individual fatty acids. was 4.14 ± 0.97% (range 0.99-6.15%). Because of the overlap of some GC peaks (see Methods).
this total excludes one trans isomer. 13/-18:1 (-0.1%). and in· c1udes one cis isomer. 8e-18: I (-0.1 %). The totallrans value is similar to the values of 4.3% and 4.4% reponed in two small series of autopsy specimens obtained in 1981 and 1986 from adult male trauma victims in Peoria. IL (40. 41) . It also compares well with the estimated average level of 5-6% trans fatty acids in the US dietary fat. a level that has remained stable in the past two decades (42). Similar levels ofIrans fatty acids were measured in the adipose tissues oflsraeli men (4.5%. range 1.9-6.6%) and Dutch women (4.9%) (26. 43).
The individual values for most ofthe monounsaturated Irans fatty acids (trans-I 8: I and 9t-16: I) were also similar to previously reponed values (26. 40) . Consistent with data from smaller studies. Figure 2 shows that the typical pattern of distribution of the trans-I 8: I isomers in adipose tissue was very similar to the distribution of the isomers in partially hydrogenated soybean oil, the dominant dietary source (2. 41. 44, 45) . This distribution pattern was found in all ofthe individual adipose tissue samples. .. Mean weight percent of total identified fatty aCids: n = 76. DeleCtlOn limit was 0.05"< of the total area. Unidentified peaks formed < 1"< of the total area. t Includes IOe-18:1 (-0.1";) and 131-18:1 (-0.1"<).
Tentative Identification.
• Mean weight percent of total identified fatty acids: n =76. Detection limit was 0.05% of the total area. Unidentified peaks formed < I% of the total area. The pattern is distinct from that found in a minor diet;J.l") source. the meat and milk from ruminant animals. which accumulate small amounts of isomeric fatty acids formed hy microhlal hillhydrogenation ofvegetahl~fats in the stomach (41. The polyunsaturated Irans fatty acids formed a small percentage (1.1 C:;) of the total fatty acids and 7.3':T of the total 18: 2 fally acids. with the predominant isomer being 9c.121-1 X: (  Table 3) . as previously reponed (40) . Limited published data (42.44) suggest that usually < 5<;; of fatty acids in panially hydrogenated vegetahle fats are Irans-18:2 isomers. about equally distributed as 9c.121-18:2 and 9[.12("-18:2 isomers. However. levels of9c.121-18:2 in adipose tissue were almost threefold higher than 91.12("-18:2. It is not known if this disparity hetween diet and tissue levels represents additional 9c.121-18:2 from dietary ruminant fats (46) or selective fatty acid metabolism. The mean adipose tissue level of 18:2 conjugated diene (cd-18:2) was 0.50/0 • similar to the 0.6';; (range 0.3-0.9%) measured previously in a small study that identified it to be a mixture of9c.111-and 91.11 [-Other trans IS:3 isomers that are found in small quantities (< 2%) in hydrogenated oils were not detected in adipose tissue.
There was also no evidence for trans tetraenoic fany acids. which might be endogenously synthesized from trans precursors and are potential precursors of trans eicosanoid isomers.
TABLE 4
Rotated factor loadings between individual fatty acids and three factors derived from analysis of adipose tissue composition- Table 5 indicates the clinical variables that were significantly correlated with the isomeric fatty acids and the other fatty acids present in adipose tissue (P < 0.05; r> 0.231). It is noteworthy that the total trans isomers and most individual isomeric fatty acids were not significantly related to clinical risk factors for atherosclerotic cardiovascular disease. Significant positive or contrast. factors 2 and 3 were associated with several other cis and trans isomers that may have more variable dietary sources, may be selectively metabolized, and/or may be endogenously synthesized from precursor fatty acids. Factor 2 was negatively associated with Ilc-IS:I, 7c-16:1, cd-IS:2, and several nonisemeric monounsaturated fatty acids and was positively associated with II t-IS: I and several saturated fatty acids. Cis isomeric fallY acids Table 3 shows that the total cis isomer content. comprised of four fatty acids. was 2.91 ± 0.34% (range 2.29-4.61 %). Two other cis isomers. Sc-IS: I and IOc-IS: I. were not resolved as distinct peaks and included in this total but more detailed analysis (see Methods) indicated that these percentages were small (-O.lo/c each). The individual values for the cis-IS: I and 7c-16: I isomers compare well with the previously reported values in adipose tissue from a small number of US adults (40. 41). As shown in Figure 2 and also noted previously (41 ) . the distribution of cis-IS: I isomers was similar to the estimated dietary distribution (2). with the exception of Ilc-IS:1. which was twofold higher than dietary levels. possibly because of additional contributions from un hydrogenated dietary fats and endogenous synthesis.
Fatty acid
Adipose fatty acid composition and risk faclOrs for cardiovascular disease
Inter-fallY acid correlations andfaclOr anal.l'sis
As expected. moderate to excellent positive correlations (r > 0.5) were found among many pairs of the following IS: I and IS:2 isomers in adipose tissue: St-. 9t-. 10t-. II t-. 12t-. and 12c-IS: I: 9c.12t-IS:2: 9t.12c-IS:2: and ?t-IS:2. An especially high correlation (r = 0.S7S) was found between lOt-IS: I and 12c-IS: I. both prevalent in hydrogenated vegetable oils. Other isomers also present in hydrogenated oils. including three IS: I isomers. I Ic-IS: I. I I t-IS: I. and 13c-IS: I. were not related to the isomers in the above group or to one another. Of note is the lack of significant correlation between 9c. 12c-IS:2 and the isomers. which may be due to the highly variable ratio of 9c. 12c-IS:2 to isomers in hydrogenated oils (44) or to variable amou nts of hydrogenated vs unhydrogenated oils in the diet. Furthermore. there were no inverse relations between the trans fatty acids and the elongation products of IS:2n-6. whosc formation may be inhibited in vitro by metabolic competition hy the former (5.6).
Another statistical app~oach. factor analysis. was used to reo duce the 40 fatty acids into-a smaller number of variahles. or patterns of fatty acids. called factors (2S). Each factor is composed of fatty acids that are highly correlated with one another hut are least correlated with fatty acids of the other factors. The factors of interest are those that account for a large percentage of the total variance in the data. Because of the similarity in distributions of trans-IS: I in the diet and adipose tissue. it was hypothesized that factor analysis would reveal at least one factor composed of the trans fatty acids predominant in hydrogenated soy oil.
Factor analysis revealed three factors that as a group explained 44% of the total variance in the data and that separately explained 19<;(. 15<;(. and 10<;(. respectively. of the total variance. Table 4 shows the fatty acids represented by each factor and their rotated factor loadings. or coefficients. which show the degree to which a given fatty acid is associated with each factor. As hypothesized. several fatty acid isomers that are thought to be derived exclusively from hydrogenated vegetable fat in the diet. including most of the trans-IS: I isomers. two cis-IS: I isomers. and three trans-IS:2 isomers. were positively associated with factor I. In -n =76. I isomers. total 18: I fatty acids. total 18:2 isomers. and total 18: 2 fatty acids. Scatter plots indicated no clear nonlinear relationships or clusters of data points.
Correlation analysis also revealed no significant relationships between factors I and 2 and the clinical variables and a significant but weak negative relationship (r = -0.238) between factor 3 and plasma triglyceride.
Olher/allyacids
The major saturated fatty acid (16:0). monounsaturated fatty acid (9c-18: I). n-6 polyunsaturated fatty acid (9c.12c-18:2). and the n-3 polyunsaturated fatty acid (I8:3n-3) were not significantly associated with the clinical risk factors for cardiovascular disease. Several saturated fatty acids. 12:0. 14:0. and 18:0. were negatively associated with plasma lipids. An interesting finding was the tendency for several long-chained fatty acids. ie. 20: 3n-6. 20:4n-6. and 22:5n-3. to be positively associated with several risk factors for cardiovascular disease. All three were positively associated with plasma cholesterol. LDL cholesterol. total cholesterol:HDL cholesterol. and LDL:HDL cholesterol. The strongest relationship (r = 0.422) was between 20:3n-6 and LDL cholesterol: 18% of the variance in LDL cholesterol was explained by variation in this fatty acid. Multiple stepwise linear regression showed independent and positive relations between 20:4n-6 and BMl. LDL cholesterol. and diastolic blood pressure, and between 22:5n-3 and LDL cholesterol. However. s 15% of the total variance in the associated clinical variables was explained by variations in the levels of these two fatty acids in adipose tissue. Another long-chain n-3 fatty acid, 20:5n-3. was negatively related to VLDL cholesterol but the relationship is questionable because of the error in the measurement of the trace quantities present « 0.1 %).
Discussion
Because trallS 18: 1 isomers and most trallS 18:2 isomers are thought to be derived exclusively from the diet and are not thought to be endogenously synthesized, concentrations in adipose tissue should reflect dietary levels and/or metabolic selec-tlVlty in degradation or tissue distribution. The low total level of lrans fatty acids (4.14 ± 0.97%. range 0.99-6.15%) in adipose tissue triglyceride of76 free-living US adult males approximated the estimated level in the diet and confirms that there is no marked tissue accumulation. Furthermore. as previously reported in a much smaller study (41) . the double-bond distribution of Irans IS: I isomers in adipose tissue resembled that in partially hydrogenated soybean oil. the major dietary source. These observations strongly suggest that diet is the major determinant of human adipose tissue concentrations of most Irans fatty acids. If this is true and the relationship is one to one. then only 1-6 g of Irans fatty acids was consumed/ I00 g total dietary fat. or 1.3-7.6 g/d in a 3000-calorie diet with 3Se:c of calories as fat.
The adipose tissue distribution of cis IS: I isomers also resembled that in partially hydrogenated soybean oil. with the exception of II e-IS: I. which was twofold higher in adipose tissue relative to the diet. In addition to hydrogenated fats. II e-IS: I is present in small quantities in unhydrogenated vegetable oils and animal fats. since it probably can be endogenously synthesized. It is known from studies in rodents that 16:0. the fatty acid preferentially formed from carbohydrate by the mammalian liver. is further metabolized by two pathways: /) elongation to IS:O and then desaturation to ge-IS: I or .:) desaturation to ge-16: I and then elongation to IS: I-I ICo (49-51 l. It is possible that similar metabolic pathways occur in humans but there are few studies of the conversion of 16:0 to IS carbon fatty acids in humans. In one study the oral administration of deuterated 16: o to two adult human males consuming diets of average fat content (-40c::r of calories) revealed no detectable labeled elongation and/or desaturation products in plasma lipid fractions over a 4S-h period ( 13) . Other in vitro studies with human adipose tissue have shown preferential formation of 16:0. 16: I. and IS: I from radiolaheled glucose and acetyl CoA. but the ge-and lle-IS:I fatty acids were not separately quantitated (52). Thus. additional studies are needed to determine the contribution of endogenous synthesis to human adipose stores of Ile-IS:I.
Simple correlation analysis of the 40 fatty acids measured in adipose tissue indicated that the concentrations of most CIS and Irans isomeric fatty acids were closely associated and most were represented as a single factor (factor I) by factor analysis. Thus. factor I may renect those dietary isomers that show the least metabolic selectivity and th~l are deposited in adipose tissue In a distribution similar to that -found in partially hydrogenated vegetable fat in the diet. In contrast. factors 2 and 3 have no obvious dietary counterparts and may reneet differences in melabolic selectivity or in endogenous production of the associated fatty acids. Most of the isomeric fatty acids that were aSSOCIated with factors 2 and 3 are also thought to be endogenously synthesized by either two-carhon chain elongation or shortening or isomerization of fatty acid precursors (II e-IS: I. 7e-16: I. 51-14: 1.71-14:1. and cd-18:1). The exception is 111-18:1. which is thought to be derived exclusively from the diet. and therefore would be expected to he associated with factor I instead of factor 2. The distinct association of III-IS: I may be explained by a difference in tissue distribution or degradation relative to the other diet-associated Irans isomers: in fac!. there is some evidence for this possibility from human studies that have shown a twofold greater exclusion of 111-18: I from plasma cholesterol ester compared with other Iram-18:1 isomers (14) .
There was no evidence from these data for strong associations between cardiovascular risk factors and adipose tissue concentrations of the isomeric cis and Irans fatty acids. Other studies in other countries have also shown weak to absent relationships between adipose tissue concentrations of isomeric fatty acids and cardiovascular disease. Several case-control studies of autopsy samples from men dying from atherosclerotic hean disease or other causes in Scotland. Wales. England. and Germany showed weak positive relationships but subjects were unmatched for cardiovascular risk factors such as smoking and hyperlipidemia (53) (54) (55) . A case-control study of 120 middle-aged Welch men with and without asymptomatic electrocardiogram (EKG) evidence for cardiac ischemia and matched for age. smoking. and BMI found no significant differences in adipose fatty acid composition (56) . The exclusion of subjects with symptomatic disease from that study and from the current one ensures that dietary changes instituted in response to the appearance ofdisease do not confound the results. However. it is also possible that those most susceptible to dietary effects are excluded. It should be noted. therefore. that all 10 subjects who were excluded from the current study for extreme hyperlipidemia (8 type IV. I type IIa. and I type lIb) had adipose tissue compositions similar to that of the study population.
The positive correlations of20:3n-6, 20:4n-6. and 22:5n-3 with plasma lipids and/or BMI and diastolic blood pressure contrast with the results of several epidemiological studies conducted in Scotland. Finland. and Italy relating risk of heart disease to diet and adipose fatty acid composition. These studies have shown negative relations between newly diagnosed heart disease or risk factors for heart disease and IS:2n-6: its elongase and the delta 6 desaturase product. 20:3n-6: and. in one study. the elongase and delta 5 desaturase produc!. 20:4n-6 (39. 57. 58).
In addition. the long-chained n-3 fatty acids. including 22:5n-3.
that are rich in fish oils are thought to have plasma lipid-lowering effects (59) . The positive associations found in this study between long-chain fatty acids and several cardiovascular risk factors have no obvious explanation. However. when the intake of animal fat is high. it is possible that increased concentrations of longchain fatty acids in adipose tissue are due to greater ingestion of these fatty acids. which are present in animal fat. a known risk factor for atherosclerosis. rather than to enhanced endogenous formation from 18:2n-6 and 18:3n-3 precursors (60). This possibility is supported by the results of two small studies of human subjects receiving average diets. one of which demonstrated no detectable elongase or desaturase products of orally ad ministered deuterated IS:2 in plasma lipids sampled over a 4X-h period (13) . and another which found very low plasma concentrations of20:4n-6 for n h after the intravenous infusion of deuterated 20:3n-6 (61).
In conclusion. the results suggest that the measurement of concentrations oflrans fatty acids in human adipose tissue gives useful information about the long-term average content of most Irans fatty acids in the diet but additional studies that directly compare the levels of Irans fatty acids in the diet and in adipose tissue are needed to demonstrate the exact relationship. At the dietary levels of Irans isomers in this study. there was no evidence for important associations between adipose tissue concentrations of Irans isomerS and clinical risk factors for cardiovascular disease. Although the relationships found between several isomeric fatty acids in adipose tissue and certain cardiovascular risk factors were not strong. the results suggest that individuals differing in their risk for atherosclerosis may also differ in their synthesis. catabolism. or tissue distribution of these specific isomers. Fur-ther study of the isomeric fatty acids in plasma and other tissues may reveal the physiological significance of these relationships and potential long-term effects of the isomeric fatty acids on the cardiovascular system.
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